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Introduction
In our previous works [1] [2] [3] [4] [5] [6] [7] [8] we have investigated the deformation process in the dispersion-strengthened materials using an in-situ tensile test in scanning electron microscope and proposed a model for the mechanism of fracture. Monitoring of straining in the electron microscope revealed changes in the microstructure and the progress of fracturing, through it should be kept in mind that it is influenced by the very small thickness of the test piece.
Experimental
System Cu-0.5Cr-0.3Zr prepared by powder metallurgy technology in Technical University of Tallinn is used as a material for welding electrodes. Technology of material preparation consists of powder mechanical homogenisation, cold pressing, sintering in tb at 900°C, quenching and extrusion. Aging of material followed for 10 min at 100°C.
Special very small 0.lmm thin tensile specimens, Fig.l , were produced and fixed into a special loading device inside the JEM 100C scanning transmission electron microscope. The microscope allowed both, to monitor the microstructure and measure in-situ the deformation of the specimen during loading until the fracture by means of the ASID-4D device.
Results and Discussion
Microstructure of the material is from the point of view of quality and phase distribution heterogeneous. Cr particles of two size categories . Up to the relative deformation of ε =0.08 no cracks formation was observed during the sample straining. The initiation of first microcracks in vicinity of Cr AI category particles was observed at the relative deformation of ε =0.11, Fig.6 .
The cracks were formed mainly by decohesion on the particle-matrix interface, Fig.7 , or by the cleavage of the particles, Fig. 8 . Further increase of load involved into the deformation process smaller Cr particles of A 2 category as well as the clusters of Cu 5 Zr (B 1 ) intermetallic particles. The failure line is directed by coalescence of small local cracks. The fracture is formed under the angle about 67°to the direction of the tensile load and was completed at the relative deformation of ε =0.116, Fig.9 .
The reasons of decohesion are the different physical properties of system phases. Cu matrix has significantly higher coefficient of the thermal expansion and lower Young modulus as Cr and CujZr phases. After the hot extrusion of the system, due to the differences in mentioned factors the interphase stress Analysis of the fracture surface showed the transcrystalline ductile fracture mechanism, characterized by the dimples morphology. The dimples are of two size categories due to their forming on large and small particles by initiation, growth, and coalescence, Fig. 10 .
On the basis of in-situ deformation processes results of the Cu-Cr-Zr system and observed microstructural changes by method of SEM we suggested the following fracture mechanism of the material show in Fig.11. 
Conclusion
On the basis of deformation process we suggested the following conclusions.
During the straining up to the value of relative deformation of ε =0.08 no cracks were observed. By further straining at relative deformation of ε =0.11 first cracks formed on interface of large Cr particles and matrix by decohesion as well as by cleavage of these Cr particles. Fracture trajectory was directed under about 67°degree to the direction of straining by coalescence of cracks, which were formed in particles, on the particles-matrix interface as well as in the clusters of Cu 5 Zr intermetallic particles. The final fracture of transcrystalline ductile mode was completed at relative deformation of ε = 0.116. 
